Background: Trauma in the head is one of the most common childhood injuries. Children with minor head trauma are at higher risk of intracranial injury (ICI). Vomiting is one of the most common signs after minor head trauma in children, and different treatments are suggested for managing it. Objective: To determine the antiemetic effects of dexamethasone in children with minor head trauma. Methods: This single blind randomized clinical trial study was carried out during the period from September 2015 to August 2016 in Imam Khomeini and Golestan Hospitals in Ahvaz, Iran, on 64 children (2-8 years old) with minor head trauma (Minor head trauma was considered as GCS 14-15) who were admitted to the hospitals' emergency departments. In the intervention group, metoclopramide (0.15 mg/kg) and dexamethasone (0.15 mg/kg) were injected. In the placebo group, patients received metoclopramide (0.15 mg/kg) and placebo. Nausea severity was measured using Rhodes Index of Nausea and Vomiting. The data were analyzed using SPSS version 19. We used descriptive statistics, Chi-squared, t-test, and ANOVA for the analyses of the data. P-value of less than 0.05 was defined as the level of significance. Results: Finally, 62 patients (mean age of 56.4 and 62% male gender) attended the study and were equally divided into intervention and placebo groups. The Rhodes Index of Nausea and Vomiting on the intervention and placebo groups was 4.9±3.73 and 7.19±3.79, respectively (p=0.021). Conclusion: Collectively, our results indicated that dexamethasone can be used as an effective medication along with metoclopramide to control vomiting in children with minor head trauma.
Introduction
The incidence rate of pediatric traumatic brain injury (TBI) greatly varies among countries around the world at between 47 and 280 per 100,000 children. Boys showed higher rates of TBI than girls. More than 80% of injuries are mild head injury (MHI) (Glasgow Coma Scale ≥13) (1) . Historically, the definition of minor head injury was a Glasgow Coma Score (GCS) of [13] [14] [15] . But recently, it has changed to a more precise definition of patients with a GCS of 15 only (2) . Studies showed that children with minor head trauma are at higher risk of intracranial injury (ICI). Rotational acceleration-deceleration of the head after head trauma induces shear stress that can cause pressure on nerve fibers and lead to diffuse axonal injury (3, 4) . Identification of this in patients is the main challenge in the Page 7308 management of MHI. Currently, clinical evaluation, radiography of skull, computerized tomography (CT) scan and biochemical markers are the most diagnostic methods for MHI (5) . The most recent study showed that the most common clinical presentations in patients with MHI are vomiting, headache, loss of conciseness and amnesia, and posttraumatic seizure is the least common signs (6) . Preventing secondary injury is the predominant goal in the management of children with MHI. Hypoxia as a risk factor for brain injury must be identified and treated. Also, circulating volume must be considered and moreover, hyperosmolar therapy must be used to reduce ICP. However, many patients with head injury are admitted to the ED with vomiting, and antiemetic medications are widely used in these patients (7) . Controversy exists about the etiology of this symptom (8) . Nausea and vomiting due to severe annoyance of patients lead to an increased risk of aspiration and intracranial pressure rising (9) . Metoclopramide (4amino-5-chloro-2-methoxy-N-(2 diethylaminoethyl benzamide) is one of the oldest drugs that is widely used as an antiemetic and in the treatment of a variety of gastrointestinal disorders. The peak plasma concentrations occur approximately 1-2 hours after ingesting, and its half-life is 5-6 hours. Hepatic metabolism of metoclopramide is mediated though the cytochrome P450 CYP2D6 pathway (10) . The administration of metoclopramide makes an improvement to gastrointestinal transit (10, 11) . Recently, some investigators reported that dexamethasone can be prescribed to prevent postoperative nausea and vomiting (PONV) (12) . In the most recent studies it has been shown that using dexamethasone in combination with other antiemetic medications is more effective than any single drug alone (13) . However, the antiemetic effects of dexamethasone are not clearly understood (14) . The role of dexamethasone in controlling MHI induced nausea and vomiting in children was not defined. In the current study, we aimed to determine the antiemetic effects of metoclopramide with and without dexamethasone in children with minor head trauma.
Material and Methods

Study design and participants
This single blind randomized clinical trial was carried out from September 2015 to August 2016 at Imam Khomeini and Golestan Hospitals (governmental educational hospitals) in Ahvaz, Iran. Imam Khomeini and Golestan Hospitals are the largest hospitals in Ahvaz, Khuzestan, Iran, and they are affiliated with Ahvaz Jundishapour University of Medical Sciences. The research population was comprised of 2 to 8 year-old patients who were admitted to the hospitals.
Selection criteria
The inclusion criteria were patients between 2 to 8 years old with minor head trauma who have presentation related to nausea and vomiting. Minor head trauma was considered as GCS [14] [15] . Exclusion criteria in this study were as follows: hemodynamic instability, evidence of neurologic deficit, consumption of antiemetic drugs during the eighthour prior to admission, previous administration of intravenous fluids, radiotherapy or chemotherapy, allergy or previous adverse reaction to metoclopramide or dexamethasone. Patients who also showed extrapyramidal side effects of the drugs were excluded from the study (Figure 1 ).
Measurements
Nausea severity was measured using Rhodes Index of Nausea and Vomiting. Rhodes et al. introduced the Index of Nausea and Vomiting (INV) in an attempt to show the multidimensional feature of upper gastrointestinal distress. The INV has three nausea items (perceived duration, frequency, distress) and two vomiting items (amount, frequency) that are ranked on a 5-point Likert scale. The maximum possible score was 32 (none: 0, mild: 1-8, moderate: 9-16, severe: 17-24, great: 24-32) (15).
Outcomes
The primary outcome was measured by two self-reported questionnaires. The mean nausea severity was measured by Rhode's INV.
Intervention
The patients were randomly divided into two groups by block randomization method. In the treatment group, metoclopramide (0.15 mg/kg) and dexamethasone (0.15 mg/kg) were injected. In the control group, patients received metoclopramide (0.15 mg/kg) and placebo. The drugs were prepared by an independent physician in a sterilized manner. The drugs were packed in numbered, dark packs and only the main researcher knew about the drug content. So, the participants and the other colleagues were blind to the treatment group. Twenty minutes after drug administration, nausea/ vomiting and retching level was measured again. The patients who did not respond to treatment, received a rescue dose (4 mg metoclopramide). 
Statistical analysis and sample size
By considering α=0.05 and 90% power (β=0.1), the sample size of 28 patients in each group was sufficient. It was calculated based on previous study. Ten percent dropping off was considered for the study. Finally, 64 patients were included. Nausea severity was shown as mean ± standard deviation. To compare the two groups, t-test was used. The comparison of qualitative variables such as gender between the 2 groups was done using the Chi square test. In all the analyses, p < 0.05 was defined as the level of significance. The data were analyzed using IBM© SPSS© Statistics version 21 (IBM© Corp., Armonk, NY, USA).
Research ethics
The study was approved by the ethics committee of Ahvaz Jundishapour University of Medical Sciences (IR.AJUMS.REC.1395.188). The study protocol was explained for all the participants who subsequently signed the informed consent. The study was registered at the Iranian Registry of Clinical Trials (IRCT number: IRCT2016081128944N1). The participants' information was kept confidential. All procedures were approved by the appropriate ethics committee and have therefore been performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments. Informed consent was assessed prior to intervention. Details that disclose the identity of the subjects under study were omitted.
Results
A total of 64 children with minor head trauma completed the study and two withdrew. The patients were divided into two groups of 31 (mean age 5.67±1.9 years; mean weight 21.69±6.54; 54% male). Mean age of treatment and control groups were 5.6±1.86 and 5.6±1.98 years, respectively (p=0.706). The sex distribution in the treatment group (61% male) and the control group (67.7% male) did not show any significant difference. Headache was seen in 80.6% and 70.9% of treatment and control groups, respectively, which had no significant differences. Also, drowsiness was seen in 45.16% and 32.2% of patients in treatment and control groups, respectively, the differences were not statistically significant (p=0.5). The distribution of trauma causes in the treatment group and the control group did not show any significant differences (p=0.8). The most common cause of trauma was falling down in both groups (Table1). Hemodynamic features in studied patients in both groups had no significant differences. The average score of nausea severity after administration of dexamethasone along with metoclopramide in the treatment group was 4.9±3.73. While, after administration of metoclopramide in the control group, the nausea and vomiting severity was 7.19±3.79. The nausea and vomiting average was significantly higher in the control group (p=0.021) ( Table 2 ). 
Discussion
Our results showed that the average score of nausea severity after administration of dexamethasone along with metoclopramide in the treatment group was significantly lower than in the placebo group. While the hemodynamic features in studied patients in both groups had no significant differences. We used Rhode's INV to assess nausea and vomiting severity. The Rhode's INV has three subscales including nausea, vomiting and retching. The maximum possible score is 32 and the cut-off level for severe symptoms is 24. It was originally invented by Rhodes (Rhodes 1984) to assess chemotherapy related nausea and vomiting (15) . It is used widely in studies for evaluating nausea and vomiting severity (16) . To the best of our knowledge this is the first study that has evaluated the effect of dexamethasone in children with MHI. But there are many studies that have shown effectiveness of dexamethasone in controlling nausea and vomiting induced by different clinical situations. In addition, the results of the few randomized placebo-controlled studies that have evaluated the effects of a single intravenous corticosteroid administration are conflicting, in that some studies showed a beneficial effect, while others did not. Ko-lam et al., in a randomized clinical trial (RCT), compared the prophylactic use of metoclopramide and its combination with dexamethasone in the prevention of post-operative nausea and vomiting. They showed that administration of dexamethasone along with metoclopramide had significant effect in the prevention of nausea and vomiting (17) . They included 18 to 75 year-old patients and also used a different method (verbal rating scale 0-3) to evaluate nausea and vomiting severity. Moreover, the nature of conditions differed in the Ko-lam study compared with ours.
Nesek et al., in another RCT compared the effect of dexamethasone, metoclopramide and a combination of them in the prevention of PONV, and reported similar findings i.e. dexamethasone and dexamethasone along with metoclopramide were more effective than metoclopramide and placebo in preventing PONV. The study was carried out on patients under laparoscopic cholecystectomy, and nausea severity was measured by VAS score (18) . Moreover, Li et al., in a meta-analysis study, evaluated the seven RCTs which included 611 patients and compared the effect of administration of dexamethasone with no dexamethasone after thyroidectomy on the severity of nausea and vomiting. They indicated that prescribing dexamethasone significantly decreased the incidence and severity of Page 7311 nausea and vomiting. It is worth saying that significant heterogeneity was found in the results of the included study (19) . However, Wakasugi et al. assessed the efficacy of preoperative dexamethasone in the prevention of PONV in 270 patients under laparoscopic cholecystectomy. A four-point face scale was used to assess nausea severity. They found that dexamethasone had no clinical advantage for PONV (16) . This inconsistency can be related with the study protocol. The Wakasugi et al. study compared dexamethasone with placebo, but our study had two groups that received metoclopramide with and without dexamethasone. Other differences are the underlying diseases (laparoscopic cholecystectomy) and the age of participants (20) . Hermans et al., in another similar study, evaluated the effect of dexamethasone on nausea and vomiting in pediatric patients (2-8 years old) under tonsillectomy. The result was in line with our study and showed that the single IV injection of dexamethasone can be effective in reducing PONV (21) . Moreover, some authors in Iran evaluated the antiemetic effects of dexamethasone. Kalani et al. compared the effect of ondansetron and dexamethasone in controlling nausea and vomiting in 15 to 35 year-old patients under spinal anesthesia. They only studied frequency of nausea and vomiting, and severity of them was not evaluated. Both treatments showed equal effect in reduction incidence of nausea and vomiting (22) . Also, Sane et al., in another study compared IV dexamethasone, IV ondansetron, and their combination on nausea and vomiting on 90 patients under cesarean section with spinal anesthesia. They showed that intraoperative nausea was higher among patients treated with dexamethasone and lesser in patients who received their combination. But PONV was similar between the groups (23) . Although the antiemetic effects of dexamethasone are well shown, the underlying mechanism of it is largely unknown (14) . It has been suggested that it acts thorough direct inhibition of prostaglandins, serotonin, or endorphin production (24) . The study had several limitations. Initially, we did not study dexamethasone effects solely or its administration along with metoclopramide. Moreover, it had no placebo group. A placebo group was not possible due to antiemetic intervention needed for patients. In addition, low sample size in our study can be considered as another limitation. The study was not double blind. But, the study also had some strengths. The study evaluated the dexamethasone effects on children with MHI for the first time.
Conclusions
Collectively, our results indicated that dexamethasone can be used as an effective medication along with metoclopramide to control vomiting in children with minor head trauma. Studying the antiemetic effect of dexamethasone in children with minor head trauma for the first time is the strength of the study. But, the low sample size and short following up are the main limitations of our study.
